Diminished reproductive potential of male mice in response to selenium-induced oxidative stress: involvement of HSP70, HSP70-2, and MSJ-1.
The oxidative stress imposed by nutritional variations in selenium (Se) has plausible role in reproductive toxicology and affects the reproductive potential. Also, the expression of heat shock proteins (HSPs) is a highly regulated event throughout the process of spermatogenesis and is modulated by stressful stimuli. This prompted us to investigate the possibility that Se-induced oxidative stress may affect the fertility status by altering the expressions of the constitutive and inducible HSP70 proteins, having crucial role in spermatogenesis. Different Se status-deficient, adequate, and excess, male Balb/c mice were created by feeding yeast-based Se-deficient diet (group I) and deficient diet supplemented with Se as sodium selenite at 0.2 and 1 ppm Se (group II and III) for a period of 8 weeks. After completion of the diet-feeding schedule, a significant decrease in the Se and glutathione peroxidase (GSH-Px) levels was observed in the Se-deficient group (I), whereas Se-excess group (III) demonstrated an increase. Increased levels of reactive oxygen species, malondialdehyde, and alterations in the redox status in both groups I and III indicated oxidative-stressed conditions. There was an overall reduced fertility status in mice supplemented with Se-deficient and Se-excess diet. The mRNA and protein expression of HSP70 was found to be elevated in these two groups, whereas the expression patterns of HSP70-2 and MSJ-1 demonstrated a reverse trend. In vitro CDC2 kinase assay showed reduced kinase activity in group I and group III. These findings suggest that Se-induced oxidative stress by differentially regulating various HSP70s can affect its downstream factors having crucially important role in differentiation of germ cells and completion of spermatogenesis. Therefore, it can provide an insight into the mechanism(s) by which the oxidative stress-induced reproductive toxicity can lead to increased apoptosis/growth arrest and infertility. This will thus add new dimensions to the molecular mechanism underlying the human male infertility and open new vistas in the development of various chemo-preventive methods.